Let S denote the Stro¨mberg wavelet in L 2 ðRÞ and P s;n ðsAZ; nAZ,fNgÞ; the orthogonal projection onto the space spanned by the functions 2 r=2 Sð2 r t À mÞ; where rps; mon þ 1 (i.e. P s;n are partial sums for the orthonormal wavelet basis generated by S). We show that the maximum of the norms of the extensions of the operators P s;n onto L N ðRÞ is equal to 2 þ ð2 À ffiffi ffi 3 p Þ 2 : r
Introduction
The goal of this paper is to compute the exact value of the Lebesgue constant for the Stro¨mberg wavelet system of functions in the space L N ðRÞ: It is known since [3] that the norm of orthogonal projection onto a space of piecewise linear functions is always bounded in L N by 3 and in the general case this constant is optimal (see [6] ). Here, it is shown that in the particular case of partial sum subspaces for the orthonormal Stro¨mberg wavelet basis the lowest upper bound is equal to 2 þ ð2 À ffiffi ffi 3 p Þ 2 : The calculation of this result reduces essentially to finding the L N -norm of orthogonal projection onto the subspace of continuous piecewise linear functions with respect to the dyadic partition of the real line (i.e. for iAZ; one has knots in i if iX0 and in i=2 if io0). It should also be noted that in [4] , Ciesielski formulated a hypothesis that the Lebsgue constant for the Franklin system in the space C½0; 1 has the same value.
This paper is arranged in the following manner: In this section, the necessary facts concerning spaces of piecewise linear functions on the real line and the Stro¨mberg wavelet are provided. In Section 2, the theorem from which the value of the constant follows is formulated and proved.
Notation and general facts
This section introduces the basic notation used in the paper and presents some facts concerning piecewise linear functions on the real line. The theorems presented here are either elementary or well known to specialists; brief proofs are provided to make the paper self-contained.
Throughout the paper, 
. Since the restriction of S p to any finite interval is finite-dimensional, S p is a closed subspace of L 2 ðRÞ and any linear functional on S p whose support is in a finite interval is continuous. In particular, x i ð f Þ :¼ f ðt i Þ is a continuous linear functional on S p ; and the existence of the system ðL Ã i Þ iAZ follows from the Riesz representation theorem.
(But see also Remark 1.2.) Expansion (1.1) of P p f has the form
from which it follows that
It was first shown by Ciesielski in [3] that for any partition of the interval ½0; 1; the norm of the corresponding orthogonal projection treated as an operator in L N ð½0; 1Þ does not exceed 3: The same holds in the case of infinite partitions of the real line. Moreover, let a i; j :¼ L Proposition 1.1. Let ða i; j Þ and P p be defined as above. Then
ð1:4aÞ a i; j ¼ ðÀ1Þ iþj ja i; j j for i; jAZ ð1:4bÞ 
with the right side well defined for any f AL N ðRÞ: The matrix A of this system has the general row 1 3
Thus, jjAjj N ¼ 1 and A is diagonally dominant, which implies it is bounded from below in the supremum norm by
This means that A is boundedly invertible on c N and jjA À1 jj 1 p3: As L Hence, the norm jjP p jj N is not affected by non-singular affine transformations of the partition p:
The Strömberg wavelet
The following partitions of the real line are significant from the point of view of this article: These partitions are ordered by inclusion. Specifically, for ros or r ¼ s and mon one has pðr; mÞCpðs; nÞ and S pðr;mÞ CS pðs;nÞ : For such pairs ðr; mÞ and ðs; nÞ the notation ðr; mÞoðs; nÞ will be used. The operators P pðr;mÞ will be written as P r;m : The Stro¨mberg wavelet (first introduced in [7] ) is a function SAS pð0;1Þ such that jjSjj 2 ¼ 1 and S is orthogonal to S pð0;0Þ : It is a known fact that if S r; m ðtÞ ¼ 2 r=2 Sð2 r t À mÞ; r; mAZ; then ðS r; m Þ r; mAZ is an orthonormal basis in L 2 ðRÞ:
Moreover, ðS r; m Þ rps;monþ1 is an orthonormal basis in the space S pðs;nÞ for sAZ and nAZ,fNg: With respect to the ordering of the subspaces S pðr; mÞ ; the partial sum operators for the system ðS r; m Þ r; mAZ are 
Proof. Because the norms jjP r; m jj N are not affected by affine transformations of the partitions pðr; mÞ; it suffices to show that
These norms can be calculated using formula (1.3) and Corollary 1.3 in the case of partitions p ¼ pðÀ1; NÞ and p ¼ pð0; 1Þ: In order to simplify the formulas that appear in the remaining part of the paper, we will always assume that a :
Lemma 2.2. Let l40 and p be a partition of the real line such that t 0 ¼ 0; Proof. The method used to find the coefficients a i; j has very much in common with the calculation in [7, Section 4] of the values of the Stro¨mberg wavelet in the knots of the dyadic partition of the real line. We first consider the case iX0: Eqs. (1.4c) for jo0; 0ojoi and j4i give recursive formulas, respectively, for the sequences ða i; j Þ N j¼0 ; ða i; j Þ i j¼0 ; ða i; j Þ N j¼i of the form a i; jÀ1 þ 4a i; j þ a i; jþ1 ¼ 0; where j falls into one of the intervals indicated above. Each of these systems has a two-parameter family of solutions ðua j þ va Àj Þ j ; where a and a À1 are the roots of the polynomial x 2 þ 4x þ 1: Hence, there exist numbers 
12aÞ
where
Proof. We first substitute l ¼ 1=2 in (2.10a) and obtain for iX0
